Objective: To characterize how patients buy-in to treatments beyond the operating room and what limits they would place on additional life-supporting treatments. Background: During a high-risk operation, surgeons generally assume that patients buy-in to life-supporting interventions that might be necessary postoperatively. How patients understand this agreement and their willingness to participate in additional treatment is unknown. Methods: We purposively sampled surgeons in Toronto, Ontario, Boston, Massachusetts, and Madison, Wisconsin, who are good communicators and routinely perform high-risk operations. We audio-recorded their conversations with patients considering high-risk surgery. For patients who were then scheduled for surgery, we performed open-ended preoperative and postoperative interviews. We used directed qualitative content analysis to analyze the interviews and surgeon visits, specifically evaluating the content about the use of postoperative life support. Results: We recorded 43 patients' conversations with surgeons, 34 preoperative, and 27 postoperative interviews. Patients expressed trust in their surgeon to make decisions about additional treatments if a serious complication occurred, yet expressed a preference for significant treatment limitations that were not discussed with their surgeon preoperatively. Patients valued the existence or creation of an advance directive preoperatively, but they did not discuss this directive with their surgeon. Instead they assumed it would be effective if needed and that family members knew their wishes. Conclusions: Patients implicitly trust their surgeons to treat postoperative complications as they arise. Although patients may buy-in to some additional postoperative interventions, they hold a broad range of preferences for treatment limitations that were not discussed with the surgeon preoperatively.
Conflict about postoperative withdrawal of life-supporting treatment between surgeons, intensivists, patients, and their family members is well described. [1] [2] [3] This conflict negatively impacts quality of care 2, 4 and quality of life for survivors. 5 It also contributes to increased intensive care unit (ICU) length of stay, ICU staff burnout, and clinician shortages. 6, 7 Although the etiology of this conflict is likely multifactorial 8, 9 and rooted in surgeons' deep notions about error and responsibility, 10 one clear driver of this conflict is surgeons' tacit understanding that patients who consent to pursue invasive operations have also agreed to additional interventions to ensure survival. 11 We call this surgeon-reported phenomenon ''Surgical Buy-in.'' 12 Our previous work has explored this topic from the surgeon's perspective. In a national survey of surgeons who routinely perform high-risk surgery, surgeons universally reported preoperative discussion of serious complications and most reported they discussed patient preferences to limit life-sustaining procedures and the details of patients' advance directives. 13 In a subsequent multisite study, we evaluated preoperative conversations about high-risk surgery. 14 We found that surgeons routinely stress high-risk surgery can have grave consequences. Surgeons describe their commitment to the patient, disclose serious risks, and note the regular use of postoperative intensive care. Nonetheless, surgeons do not routinely discuss the use of prolonged life-supporting treatments, advance directives, or how a serious complication might be treated. Although surgeons may believe buy-in has occurred after these conversations, we found no statement from patients that could be used to determine preferences about prolonged life support, their valuation of burdensome treatments, or characterization of unacceptable outcomes.
Our knowledge about surgical buy-in is based on surgeon report and direct observation. How, and whether, patients understand this unspoken agreement and what it implies about their willingness to participate in additional treatment is unknown. The objective of this study is to characterize how patients buy-in to treatments beyond the operating room and what limits they might want on additional postoperative interventions.
METHODS

Setting and Participants
To capture conversations where surgeons were most likely to discuss the use of postoperative life-supporting treatments and From the attend to patient preferences, we purposively sampled surgeons who routinely perform high-risk operations and were identified by peers as good communicators. We selected surgeons from a range of subspecialties: hepatopancreaticobiliary (1), thoracic (1), vascular (1), neurosurgery (2) , and oversampled cardiac surgeons (5) as our previous work suggested cardiac surgeons were more likely to proceed under the assumptions of surgical buy-in. 15 Surgeons at 3 academic medical centers in Madison, Wisconsin (n ¼ 3); Boston, Massachusetts (n ¼ 3); and Toronto, Ontario (n ¼ 4) identified patients considering high-risk surgery before their clinic visit. We approached all patients older than 50 who were identified as coming to discuss high-risk surgery and spoke English fluently. We recorded 1 or 2 preoperative conversations between patients, family members, and their surgeon. When the discussion with the surgeon culminated with a decision to proceed with surgery, we performed an in-person open-ended semistructured interview at the surgical clinic a median of 15 days before surgery. Interview questions included the following domains: understanding of the operation and postoperative care; preferences for decision-making; intensive care and surgical complications; the surgeon-patient relationship; and advance care planning. To specifically query about surgical buy-in, we asked, ''Do you and your surgeon have a common understanding about how to take care of you if there is a complication?' ' We conducted a second open-ended, semistructured interview, with the patient and any family members present between 1 and 3 months postoperatively, either in person or via telephone. Postoperatively, we asked respondents to ''tell the story'' of their surgery, 16 probed about the use of additional postoperative treatments, and how preoperative expectations compared with the postoperative experience. To focus our analysis on the patients' individual experience of surgery, we did not review the patients' medical record.
Analysis
We used directed qualitative content analysis to analyze written transcripts of the audio-recorded conversation between the patient and surgeon, and the pre and postoperative interviews. This approach allowed us to use our empirically derived model of surgical buy-in for our initial coding scheme and generate original codes for novel concepts and ideas. After we coded the transcripts individually, a team of at least 3 investigators adjudicated each code to establish consensus or examine disagreement. This process promoted higherlevel analysis and allowed us to explore the content of the patients' and family members' stories about the use of postoperative life support. Data collection proceeded simultaneously with analysis, so we could iteratively revise our interview script to explore important themes and query respondents postoperatively about items they identified preoperatively. We catalogued our coded transcripts using NVivo software (QSR, Melbourne, Australia).
Researchers
To mitigate professional biases, our research team included 1 critical care nurse, 1 public health researcher, and 5 physicians from a range of subspecialties (general surgery, internal medicine, trauma/critical care surgery, palliative care, cardiothoracic surgery, and vascular surgery). The diversity of professional backgrounds allowed us to consider our role-related biases and examine different perspectives throughout analysis.
This study was approved by the institutional review boards at the University of Wisconsin, Partners Health Care System, and The University Health Network in Toronto. Surgeons and patients provided written informed consent.
RESULTS
Patients
We approached 66 eligible patients and 43 enrolled. We recorded the preoperative consultations between all enrolled patients and their surgeon. Nine patients were clearly not surgical candidates. We interviewed the remaining 34 patients preoperatively, and 27 of these patients and/or their family members postoperatively (Fig. 1) . Most patients had at least 1 family member present during the conversation with the surgeon and for their interview with our research team. We interviewed family members for 3 patients who were unable to participate in a postoperative interview. Most patients were white and 65% had a high school diploma or less as their terminal degree. Patients were prepared for a wide range of high-risk surgical procedures including major cardiac and vascular procedures, open thoracic and abdominal surgery, and 5 neurosurgical operations (Table 1) . Whereas nearly all patients reported pain postoperatively, 22% of the patients suffered a major complication including intraoperative hemorrhage, postoperative death, cardiac arrest, reoperation, and postoperative sepsis. Respondents also described minor complications including prolonged hospitalization, cardiac arrhythmia, and prolonged tube thoracostomy ( Table 2) .
Common Understanding About Treatment of Complications
With some exceptions, surgeons did not ask patients about advance directives or treatment limitations. Notably, 2 Canadian cardiac surgeons routinely asked patients to discuss their preferences with family in the event of a severe postoperative stroke. Few patients volunteered preferences for treatment limitations or expressed concerns about unacceptable postoperative health states with their surgeon. One patient noted she had a do-not-resuscitate (DNR) order, which the surgeon affirmed. He did not further explore the patient's preferences for management of the DNR order perioperatively. Two patients told their surgeon about their goal to maintain ''a decent'' life postoperatively. These desires were noted by the surgeon, but not further scrutinized. Despite modest discussion between patients and surgeons before surgery about goals, preferences, or burdens of treatment, most patients and their family members believed that they and their surgeon shared a common understanding about how to care for the patient in the event of a serious postoperative complication. This belief was based on 2 notions. First, they believed the surgeon shared their values and would do the right thing if a complication did occur. For example, ''. . .So we're kind of close to the same generation. He may be a bit older than I am. But he knows that we cross-country ski, we bike, so I think whatever complication there would be he would try to fix it, lessen it so that the quality of life could remain close to the same'' and ''We didn't [discuss it]. . .but see, he knows what he's doing. I don't really, whatever, you know, he knows that I don't want to be a vegetable, and he, common sense tells him that.'' Second, they believed the surgeon had the necessary expertise for treating complications and that such treatment decisions were not personal or preference-sensitive, but rather guided by protocol or other standards. ''Doc, look, you are in charge. That's your decision to tell me, not for me to tell you.'' And ''Well I assume that they have experience in these kinds of things so they know what to do.''
Acceptance of Additional Postoperative Interventions
Although surgeons did not develop a clear agreement or negotiate with patients about the use of postoperative life-supporting treatments, in interviews with our research team, most patients asserted they would accept some additional interventions. Several patients explicitly noted the surgeon could or should do everything possible to make things better. This wide leeway was based on the patients' faith in the surgeon's capacity and was associated with the desire to survive surgery without consideration of other possibly unacceptable outcomes. Others saw no need to consider the possibility for additional interventions. Although they were clear they had been informed of serious risks they preferred not to ponder them or assumed they would not occur (Table 3 ).
In contrast, many patients had reflected on the consequences of a bad outcome. These patients saw treatment of serious complications as a collaborative venture between surgeon and patient, whereby the patient would actively decide about additional treatments. Although these patients reported their desire to work through postoperative complications, they also expressed a fatalistic outlook about surgery. They did not desire death, but recognized it might be better than some other outcomes, ''if I was to die . . . I was happy with that. I mean, I'm not happy with that, but I've had a nice life.''
Limitations on Postoperative Life-supporting Treatments
In interviews with our research team before surgery, patients and their family members expressed a broad range of preferences for treatment limitations after surgery. Several patients maintained a desire to withhold resuscitation and described these wishes to us specifically: ''cardiopulmonary resuscitation (CPR) I want if it prolongs a decent life. Oh, and then if I reach a point where it is expected that I will not recover, then to cease things'' and ''Well, in my own mind, the simplest way to put it, if, if my heart was to stop, then start again. If it stops again, start it again. But if it stops a third time, then it doesn't want to go on anymore, leave it, stop.'' Few patients reported treatment limitations attached to unique outcomes. Although these patients were more precise about what was important to them, their goals were highly variable. (Table 4 )
Written Advance Directives
Although some patients reported they had a living will with actual directives about treatments, more patients reported designation of a durable power of attorney for health care without specific treatment directives. Only 4 patients told us they had discussed their advance directive with a surgeon preoperatively. These patients had all visited with 1 of the 2 Canadian heart surgeons who routinely asked patients about treatment preferences in the event of neurologic injury.
Patients spoke favorably about the value and need for a health care proxy and/or a living will before their high-risk operation. They fully believed their advance directive would protect their wishes and direct treatment if a serious postoperative complication were to occur. As 1 patient said, ''Well, they know exactly what it says in here, what they're to do and what they're not to do, and how they're supposed to do it and when.'' Others were confident that family members or others who were designated power of attorney for health care would be able to make the right decision based on previous conversations or their intimate relationship with the proxy. For example, ''We're very close about everything, and I have 100% trust in my brother. . .'' Many patients did not think it was important or necessary to discuss their advance directive or treatment preferences with their surgeon. They believed that the directive was on file and would be understood and used appropriately by the treating team, ''. . .we believe it's really not in the hands of the medical teams, it's their job to carry out our wishes which we have been very specific about.'' Some felt that their preferences and wishes were a private issue not to be shared with their surgeon. For example, ''No. . . for me advance directives are kind of family stuff.''
Postoperative Conflict About Life-supporting Treatments
Given most patients have good outcomes and our small sample size, we did not expect to observe conflict about the use of lifesupporting treatments in this study. Although 20% of our purposeful sample suffered major complications, nearly all patients spoke positively about the care they received and did not report concerns about treatments. One patient and 1 family member reported conflict about the use of CPR. In the first instance, the patient suffered intraoperative cardiac arrest for which he was successfully resuscitated. Although the patient had told us preoperatively ''if I die, I do not want to come back,'' and believed he had an active DNR order in place, he arrested in the operating room and received CPR. Postoperatively, he told us that he was ''just a little bit mad'' about being resuscitated as he was in chronic pain and viewed death in the operating room as a satisfactory outcome. In the second instance, a patient suffered lethal intraoperative bleeding and was brought to the ICU. His family member was asked if he should have CPR postoperatively. This caused intense decisional conflict, ''Should I let him go ahead and do the CPR? . . .I didn't want to put him through that. . ..It's the hardest decision I've ever made.''
DISCUSSION
In preparation for high-risk surgery, surgeons discuss serious risks and the routine use of postoperative intensive care. In turn, patients feel they have a common understanding with their surgeon about the treatment of complications. Although surgeons do not explicitly discuss patient preferences, this tacit understanding seems to stem from the patient's belief that the surgeon and patient share similar values and that decisions about treatment should be determined by the surgeon's expertise and are not preferencesensitive. Whereas some patients explicitly buy-in to any necessary additional treatment, others see postoperative decision-making as a collaborative process.
Although some patients asserted permission for additional postoperative interventions during interviews with our research team, 'm a person that is a person that goes 24/7. Now I am laying in a bed being breathed by a machine. That is for some people. It's not for me. I would want the plug pulled.'' ''CPR I want if it prolongs decent life.'' ''The only thing I don't want, if I do die, I don't want to be revived.'' ''I don't want to be put in a nursing home. Just I'll go there for rehab and all that, but not just to be. And I think a lot of my kids wouldn't put me there anyway, because that, I don't expect to be so bad that I have to be in a nursing home.'' ''If I can't come back normal, I don't want to come back.'' ''So that's what made me hesitate about having the surgery to begin with because of all the stuff that he was put through. And I thought, no, I don't know if I want to get a leg cut off.'' Most limited ''No. As long as, if they're doing what's said is going to be done with the operation or anything like that, anything further than that, just, no, quit.'' Patient is apprised of risks but has not considered or contemplated how complications will be treated ''I think anytime you go under anesthesia that there's always going to be a risk. . . ''I realize that there's problems that could happen in anything, but normally they don't.'' Desires reconsideration Patient desires a collaborative process if complications occur Fatalistic ''We usually deal with whatever comes up. . . . And nothing is ever perfect and if there is a complication, we will deal with the complication, that's all.'' Desire to avoid states worse than death ''I'm not afraid of death. It's all the other bullshit you go through to getting there.'' they also reported a preference for a wide range of treatment limitations they had not discussed with their surgeon. These limitations targeted health states they considered intolerable from life in a vegetative state to the inability to cross-country ski. Patients valued written advance directives before surgery and believed these documents would protect them postoperatively if they were unable to speak for themselves. Remarkably, patients viewed their advance directive as a private matter to share with family and did not endorse discussing these directives with their surgeon. Given assumptions made by both surgeons and patients regarding postoperative treatments, it is not surprising that conflict about prolonged life support occurs in the setting of a serious postoperative complication. These findings have important implications for surgeons and patients.
For surgeons, preoperative discussions have significant downstream implications. Although surgeons describe risks, acknowledgment of risk does little to provide insight into the patient's hopes or fears about surgery. To understand how much patients have bought in, preoperative conversations will need to elicit patients' goals and values. This is not easy as physicians of all specialties struggle to learn what is important to patients, 17, 18 and the prospect of high-risk surgery is inherently frightening. Lynn and DeGrazia recommend a technique that presents a range of possible outcomes-like stories in a series of books on a shelf 19 -including both the best possible outcome and the worst case scenario. 20, 21 This can create a platform for discussion about what matters most to patients without implying that an undesirable outcome is destined to occur. Instead of ''What questions do you have?'' asking patients ''What do you think about all of this?'' may prompt patients to provide insight about what is important to them.
Given known barriers to changing physician communication 22 and the real challenge of eliciting preferences about life support from patients considering major surgery, at a minimum, surgeons should not assume that patients have bought in to all possible treatments after surgery. It is difficult to delineate exactly where the limits of buy-in might lie as patients who are likely to need intensive care in the immediate postoperative period will need to consent to some use of ventilatory support and other similar treatments to proceed. However, once an unexpected outcome or serious complication has occurred, patient preferences need to be revisited. The broad range of assertions about life-supporting treatments and quality of life suggests this is a hypervariable phenomenon that requires asking the patient about his/her preferences rather than presuming there is a general trend in preferences with occasional outliers.
For patients, we have concerns about their overreliance on a written advance directive to defend their autonomous wishes in the setting of an unwanted outcome. Patients reported deep faith that the document would protect them in the event of a serious postoperative complication, absent other communication with the surgeon or family members; they did not recognize that advance directives are often vague and inadequate in settings of prognostic uncertainty or for conditions other than a vegetative state. [23] [24] [25] [26] Although patients did not see the need to discuss their written directive with a surgeon, many were happy to discuss this directive with us before surgery and felt it was an appropriate time to verify their documents were in order. We worry that several patients viewed their advance directive as a personal document that would be on file and called to action when needed. This is an ineffective strategy; the use of treatments described in a directive is typically contextdependent and subject to interpretation particularly in the setting of high-risk surgery when patients have clearly expressed a desire to proceed with invasive treatment. Routine inquiry about the perioperative use of an advance directive by the surgeon and/or patient in the presence of family is the only strategy to ensure these directives will be appropriately implemented.
Despite our small sample, we did see conflict about the use of additional life-supporting treatment that was potentially avoidable through preoperative exploration of patient preferences. Although many patients will want to suspend a DNR order perioperatively or note other constraints on their advance directive, their desire to do so should not be assumed. 27 It is difficult to know whether surgery was consistent with the goals of the patient who received unwanted CPR, but a more targeted preoperative discussion might have revealed this.
These data raise an important ethical question about the boundaries of informed consent and the patient's right to selfdetermination. Must patients buy-in to postoperative life-supporting treatment for surgeons to agree to operate? Patients agree to undergo surgery and buy-in to some life-supporting treatment based on what they hope to achieve regarding longevity and/or quality of life. To the degree that these goals are attainable and they are aware of the treatments required to meet these goals, patients will need to buy-in. Given the wide range of outcomes and real potential for a bad outcome, to respect autonomy, surgeons must allow patients to change their mind when their personally identified goals are no longer possible or if subsequent treatments are unexpectedly burdensome, particularly when these treatments require a prolonged ICU stay, long-term placement in a skilled nursing facility, or portend a markedly diminished quality of life.
Limitations
Our qualitative study was not designed to allow inferences about intrinsic patient factors and how these might predict preferences for treatment limitations. Although we saw very consistent patterns of preoperative conversations at all 3 medical centers, 28 surgeons may be more or less explicit about postoperative treatments and advance directives in other regions. While we audio-recorded 1 to 2 conversations with the surgeon per patient, discussion of treatment limitations may have occurred outside these conversations. Nonetheless, patients reported they did not discuss these limitations with their surgeon. Our patients expressed a broad range of preferences about postoperative treatment limitations before surgery, the stability of these preferences might have wavered in the setting of an unwanted outcome. 29 
CONCLUSIONS
During a big operation surgeons and patients presume an unspoken understanding about the treatment of complications. This ambiguous arrangement about the use of additional life-supporting treatments should not be relied on postoperatively. Patients express a wide variety of preferences to limit treatments and avoid unacceptable outcomes that have not been discussed with their surgeon.
